Differential roles for Sox15 and Sox2 in transcriptional control in mouse embryonic stem cells.
Sox family transcription factors play essential roles in cell differentiation, development, and sex determination. Sox2 was previously thought to be the sole Sox protein expressed in mouse embryonic stem (ES) cells. Sox2 associates with Oct3/4 to maintain self-renewal of ES cells. In the current study, digital differential display identified transcripts for an additional Sox family member, Sox15, enriched in mouse ES cells. Reverse transcription-PCR confirmed that Sox15 expression is highest in undifferentiated ES cells and repressed upon differentiation. Sox15 is expressed at low levels in several tissues, including testis and muscle. In vitro studies showed that Sox15, like Sox2, associated with Oct3/4 on DNA sequences containing the octamer motif and Sox-binding site. Gel mobility shift assays and SELEX analyses showed that Sox15 binds similar DNA sequences as Sox2 but with weaker affinity. In contrast to the early embryonic lethality observed in Sox2-null mice, Sox15-null ES cells and mice were grossly normal. DNA microarray analyses revealed that Otx2, Ctgf, Ebaf, and Hrc are dysregulated in Sox15-null ES cells, however. Chromatin immunoprecipitation showed that Sox15, but not Sox2, bound to a Sox consensus binding site within the Hrc gene. Taken together, these data demonstrate differential roles for Sox15 and Sox2 in transcriptional control in mouse ES cells.